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Graphs

[ I

1- Using graphs to solve inequalities

Inequalities can be solved very easily using graphs, and if you are in any way unsure
about the algebra, it would be a good idea to do a graph to check. Let us see how
this works .

Example 1:- Suppose we wish to solve 2x+3<0.

This inequality could be solved very easily doing algebra, but it makes a good
graphical example.

First we sketch a graph of y= 2x+3 asshown
vt
X y= 2x+3 (x,y) /
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—| y=—*2+4+3=0 | (—=,0)
2 2 2 A graph of y = 22 + 3.
Example 2:- :- Suppose we wish to solve 3x—2<4.
Soultion:-
x (x,y)

Exercises 4 :- Using graphs to solve inequalities

a) 2x+5<3 b) 4x-1>1 c)x—3<2 d)5x+4>2 g)3 x+6>1
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2- Graphing Linear Inequalities in Two Variables
Example 1 :- Graph the solutions to the inequality y>3x —2.
First, graph the line  y-3x= -2
A !
f1 - ["L
Fi o
X X, 1 ¥, £
(x,¥) 1 ; 1 5
] - (-2.4) ,
. . ) !
2 E ’
., I
} } -t 4 b s t : - —
2 2 3 11 2 3 32 -1 451 2 3
2 ..r.'r -3 !
Hl’-- r"
ASq e
r: T f'.
¥Fo_i ] ¥
L}

3- Graphs of Functions
Functions

A function is a relation that uniquely associates members of one set with members
of another set. More formally, a function from A to B is an object f such that every a
€ A is uniquely associated with an object f(a) in B.

A function is therefore a many-to-one (or sometimes one-to-one) relation. The set
A of values at which a function is defined is called its domain, while the set f(A) C
B of values that the function can produce is called its range. Here, the set B is called
the codomain of f.

In the context of univariate, real valued functions f: A € R — R, the fact that
domain elements are mapped to unique range elements can be expressed graphically
by way of the vertical line test.

Example 1:- We can show this mathematically by writing
fx)=x+3

1- Types of functions

1- Constant function

Example 2

1) f(x)=3, 2) fx)=1/3

3) f(x)=k, where k € R
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2-Linear function =
Example 3:- i
1) f(x)=a+bx 2) f(x) =x 3) f(x)=2+5x

* The graph of linear function is line

3- Power Functions : Power functions are functions that have a leading term
greater than one. The most common are  f(x) =x?and f(x) = x*+3x+4 .

* The graph of Power Functions is curve
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4- Rational function

Example 4 :-

3x —4
1—-f(x) =

1

2-f(X)=;
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5 - Root Functions : Root functions are function that involve roots, square or

otherwise. The most common is , f(x) = Vx

2 - Domain and Range

Definition :-The domain of a function is the set of values that we are allowed to
plug into our function. This set is the x values in a function such as f(x).as D¢

Definition :- The range of a function is the set of values that the function assumes.
This set is the values that the function shoots out after we plug an x value in. They
are the y values. as Ry.

Example :- find Domain and Range for functions

1.f(x)=5
Solutions
D= {x: -0 <x<ow} or Ds=(—o0, o), and
Re={y:y=5} or Re= {5}

2.f((x)=x+5
Solutions

Df= {x: —0 <x <o} or Df= (-0, o),
And y=x+5=>x=y-5

= Re={y : 0 <y <o} or Ry = (-0, «0),
3.f(x)=-x*+4
Solutions

Df= {x : —00 <x <00} or D= (—o0, c0),
andy =—x%24+4 - x?2=4—-y > x=,J/4—y
S54—y> 0> 4>y0r y<4
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Rf:{y: —OO<yS4 }Oer:('ooa4]=
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4. Y=
Solutions
2-1=0 +1-D a
—_ = - = Erd =
And y=x2_1—>x2y—y=2
2+
x2y=2+y—>x2=—y
y
2+
x == 24
Jy
2+y=20andy>0 »y=>-2 andy >0
Rf=[—2,00)n(0,00)
5.f(x) =+vx+2
Solutions
x+220-> x> -2, Dy =[-2,00)
y=vx+2 5y*=x+2 ox=y*-2
R =Ror Ry = (-, )
6. f(x) =V9 —x?
Solutions
9—x2>0 > 9> x?2-> x?<9 ,
* x*<a*- x| <a - —-a<x<a

x*<9 - |x|<3-> —=3<x=<3 Df=[-33]

y=+49—x2 5y2=9—x%2 5x2=9—y?

[ I
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x =9-y2> 9-y2>0-> y2<9
— —3<y<3but yisroot fcuntionsoy =0
then 0<y<3
Ry =10,3] or Ry = (-, )
Exercises 5 :- find Domain and Range for functions
1 f(x) = Vx— 4
2-f(0) = =

3-f(x) = ——

(x+3)(x—3)

4-f(x) =x+4

[ I
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4- Graphs of Functions (Graphs of Curves ) 00
To graph the curve of a function, we can following steps:- i

1- Find the domain and range of the function

2- Check the symmetry of the function

3- Find (if any found) points of intersection with x-axis and y-axis.
4-Choose some another on the curve

5-Draw smooth line through the above points

Graphical Test for Symmetry

1-X-Axis Symmetry: If the point (x, y) the is on the graph, the point (x, —y)
is also point

2-Y-Axis Symmetry: If the point (x, y) the is on the graph, the point (—x, y)
is also point

3- Origin Symmetry: If the point (x, y) the is on the graph, the (—x, —y) is
also on the graph.

Odd Functions have
Origin Symmetry!

Even Functions have
Y-Axis Symmetry!

X-Axis Symmetry:

If the point (x, v)

is on the graph, the
point (x, —Vv) is also
on the graph.

The X-Axis acts
like a mirror.

Y-Axis Symmetry:

If the point (x, v)

is on the graph, the
point (—x, v) is also
on the graph.

The Y-Axis acts
like a mirror.

Origin Symmetry:

If the point (x, )

is on the graph, the
point (—x, —v) is also
on the graph.

If you spin the picture upside
down about the Origin, the graph
looks the same!
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Equation Symmetry - Practice Problems

[ I

A. Graphically determine what type(s) of symmetry, if any, are present.

s [']
Il

£
-

B. Algebraically check for symmetry with respect to the x-axis, y-axis, and the
origin.

l.y=x%+4 2.y=—x3—x 3.y=2x-10
4.x=—-y2+4 5.x2+y?=25 6.y =|x|+2
Example :- Find Domain and Range for functions and Graph the functions
y=f)=x*-1
Solution: -
1) Find Dy, Ry of the function Dy = (—o, )
To find Ry : we must convert the function from y = f(x)
y=x2-1 > x(=y+1-5ox=4+,/y+1
-s0y+1=20 - y=-1 Rf=[-1,0)
2) Find x and y intercept

a) x —intercept put y=0 - x2—1=0 ->x=11 - (-10),(1,0)
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a) y—intercept put x=0 - y=0-1 -y=-1 -(0,-1)

[ I

o
3) check the symmetry: &N

4) choose some another point on the curve 1

Ll B4
;
318

Example:- Find Domain and Range for functions and Graph the functions
1) f(x)=5
Solutions
1) Df= {x : —0 <x <00} or D¢= (—00, ),
Re={5}
2) Find x and y intercept
a) x — intercept put y # 0 — there is no point.
b) y—interceptputx=0-> y=5- (0,5
3) check the symmetry:

4) choose some another point on the curve

z | y| (z.y)
2| 5| (-2,5) _
1| 5] (-1,5) !
05| (0,5)
115 (1,5)
25| (25)
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2) fx)=x+5

Solutions

1) D= {Xx : —00 <X <00} or D= (—00, ),

R = {y : =0 <y <o} or Ry = (o0, o),
2) Find x and y intercept

a) x —intercept put y=0 - x=-5 (=5,0).

b) y—interceptput x=0 - y=5-> (0,5

3) check the symmetry:

4) choose some another point on the curve

v |y (my) ,

2| 3| (-2,3) /’i

0 5 (0.5) L//| I L 4=

A 1111
6| (1.6) /
s

217 (2,7)
3) f(x)=x
Solutions
1) Dr= {x : =00 <x <00} or Dy = (—0, ),

R= {y : —0 <y <o} or Ry= (o0, o),
2) Find x and y intercept

a) x —intercept put y=0 - x=0 (0,0).

b) y—interceptput x=0-> y=5 - (0,0)

3) check the symmetry:

4) choose some another point on the curve

i
N
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f(-2)=-2 N
f(-1) = -1
f(0)=0
f=1
F(2) =2

4) f(x)=x>

Solutions

1) Df= {x : —00 <x <0} or Dy= (-0, ),
Ri={y:0 <y <o} orRe=[0 ),

2) Find x and y intercept

a) x — intercept put y=0 - x=0 (0,0).

b) y—interceptputx=0-> y=0 - (0,0)

3) check the symmetry:

4) choose some another point on the curve

fF(=2)= (-2 =4
f(=1)=(-1)* =1
£0) = (0)* =0

f)=()?*=1 -
F2) = (27 =4

wH

5) f(x)=x°
Solutions

1) D¢= {x : —00 <x <00} or Df= (o0, ),

y:x3 e d x:i/;
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Ri={y:i-o0o<y <o}

2) Find x and y intercept

a) x —intercept put y=0-> x=0 - (0,0).

b) y—interceptput x=0-> y=0 - (0,0)

3) check the symmetry:

4) choose some another point on the curve

f(-2)=(-2)'=-8
f-D=(-1)"=-1
fO)=(0)°=0
f =01y =1
fl2)=(2) =8

6) f(x) = Vx

Solutions

1))
Fn=v=2=
f(-1)=+-1=
fl0)=40=0
fy)=+4/1=1

o]
]
()

fB =+

Dr={x:0 < x < oo} or D¢=[0, ),
y =vx
Ri={y: 0 <y <o} orR¢=[0, ),

S5 o yl=xox= y?

a
¥

o
&N
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7 fC =l gt
N

Solutions Df={x 00 <x < o0} or Df= (-0, ),

Re={y: 0<y < oo} orR¢=[0, ),
f=2)=|-2|=2
f-n=|-1=1
flO)y=101=
f=1l=1
f@)y=121=2

L 2l

8) fx) =
Solutions Df=R/{0} and R¢=R/{0} ,

1 1
fCA=05=-3 ¢

_ 1
Fl-t)=—=—1

f(0) = undefined 3 1

1
f"(i:':i:l

B3| =

f(2) =

1
2

Exercises 6 :-Find Domain and Range for functions and Graph the functions

I-f(x) =Vvx—4

2-f(x) = —
00 =15
4-f(x) =x+ 4

5-f(x) =x%+4x -3



